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Mating of c^ims: 

1. (Currently Amended) A substituted paracyclophane of formula (I) 

(i) 

i or 





wherein X 1 and X 2 are linking groups comprising between 2 to 4 carbon atoms, Y 1 and Y 1 are 
selected from the group consisting of hydrogen, halide, oxygen, nitrogen, alkyl, cycloalkyl, 
aryl and heteroaryl, and^Z 1 , Z 2 and Z 3 are substituting groups ^ elected from the group 

(\) C1-C 30 b ranched or linear alk yl, aryl, aralkv l or alkaryl group s, 
(11) that o pt-io n al ly con to In fu n ct I o n a I g r o u ps select ed from the group consisting of ha lide, 
hydro xy!, alkoxy, carbonvl, carboxyl, anhydride, methacryl, epox i de, vinyl, nltrlle. nit ro, 
sul phate, sulphonyl, silv l, mercapto, amino , amine, imine, ami d e and imide. and 
f li n C1-C30 branche d o r linear alkvl. arvl, aralkvl or alkarv l gro ups bearing the reo n one or 
more of said func tio nal groups, 
wherein - a, b f c, d, e and f are 0 or 1, and (a + b + c + d + e + f)«lto6, 

2. (Original) A substituted paracyclophane according to claim 1 wherein X 1 and X 2 are both 
-C2H4-, 



3. (Currently Amended) A substituted paracyclophane according to claim 1 wherein Z l . Z 2 and 
Z 3 are substituting groups selected from the group consisting of -C H ^ (Me), -C(CHi )i (tBu), - 
CH(Oh) ? HPr), -C 5 H 5 (Ph); fluoroalkyl g ro ups of formula -C ^F, fwhere x is 1 jo 10, y is 
less than 2x , incl uding 0: and z ~ 1 to 2 x-m, vlnvl -CH=C H Z . iodide -I. nitra t e -NO >. 
: N=CPh? , alkoxvmethvlen e o r alkoxy groups of formulae R'OCH ? - o r R'O- (where R' - H , 
alkvl C1-C 30, aryL alkaryi or silvl): c ar bonvl XCfOV (where X = H, hallde. or alkvl C1-C30). 

. . .caibpxyLR^C- (where R'" - fcLfflkyl C1-C30, aryl ox^lkpryl); 3P4 3miiLoJHV'N-, 



E3::^.CJd.?zJirj^ 
^7^ a -an^-Z 3 4 

I rctprrti ryi 



/hero R' an d/or R" - H, alkvl , or alkaryH. whi 
~g ro t^p-se s c eted frero-C4-C3Q brcm eked-o r 





r-phefiy^ 
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4. (Currently Amended) A substituted paracyclophane according to claim 1 Mlgreln one or froth 
of t he benzene r i ngs In the para cvclophaneJbears a substit u ting group lo_th e para (Z il 
position to th e P(Y 1 Y 2 ^ gro up,w herein at l ea s t one of ZV 2 2 ^afl4-£*-te- » substitut i ng group 
compriG if^g-on o or more fun ct i ona l gro ups-seteeted-fro m the gro u p-constettog-of hoi i d e? 
hy4fexyl7-af koxy r corb on y l , corboxyl, anhydride, methacry l / ep o xide, v i nylrn i trl l c, n i tro r 
sul phatc r su-l phony l , m erc apto, am ifiOT- am i nc, i rm n e, amide ^ (Hnwter 

5. (Previously Presented) A substituted paracyclophane according to claim 1 wherein 
(a + b + c + d+ e + f) = lor2, 

6. (Previously Presented) A substituted paracyclophane according to claim 1 wherein (a + b + 
c) ~ 1 or (d + e + f) = 1, or both of these. 

i 

7. (Currently Amended) A method for preparation of a substituted paracyclophane of (I) by, 




(a) performing a substitution reaction on a pseudo-ortho dibromoparacydophane to form an 
intermediate substituted pseudo-ortho dibromoparacydophane of formula (II), and 




(b) reacting the-substituted pseudo-ortho dibromoparacydophane with a phosphorus.. . 
compound comprising P^Y 2 ), wherein X 1 and X 2 are linking groups comprising between 2 
to 4 carbon atoms, Y 1 and Y ? are selected from the group consisting of hydrogen, halide, 
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oxygen, nitrogen, alkyl, cycloalkyl, aryl ande? heteroaryl, Md.Z 1 , Z 2 and Z 3 are substituting 
g rou ps selected from the g rgg p consisting of: 

£Q C1-C3Q branched or line ar alkyl, arvl. aralk yLo r alkaryl groups, 
(10 that-op tionpl l y contain functional groups selected from the grou p consisting of 
halide. hydroxy!, alk oxy, carbonyl, carbqxyl, anhydride, methacryl, epoxide, v lny_L 
nitrile, nitro, su lphate, sulphonyl, si lyl f mercapto. amino, amine, lmlne, a,rolde_and 
imide , and 

fill) C1- C30 branched or line ar alkyl, aryl. aralkvl or afkarvl groups bearing thereon one 
or more of said functio nal groups, 
wherein a, b, c, d, e and f are 0 or 1, and (a + b + c + d + e + f) = 1 to 6. 

8. (Original) A method according to claim 7 wherein the substitution reaction is a Lewis-acid 
mediated electrophilic substitution. 

9, (Previously Presented) A substituted pseudo-ortho dibromoparacyclophane of formula (III) 




wherein X 1 and X 2 are linking groups comprising between 2 to 4 carbon atoms, Z 1 , Z 2 and Z 3 
are substituting groups at least one of which comprises a functional group selected from the 
group consisting of hydroxyl, alkoxy, carboxyl, anhydride, methacryl, epoxide, vinyl, nitrile, 
nitre, sulphate, sulphonyl, mercapto, sulphide amino, amine, Imine, and imide, a, b, c, d, e 
and f are O or 1, and (a + b + c + d + e + f) = 1 to 6. 

10. (Original) A substituted pseudo-ortho dibromoparacyclophane according to claim 9 wherein 
the functional group is a carboxylic acid functional group or an amino functional group, 

11, (Currently Amended) A metal complex comprising the reaction product of a metal 
compound and a substituted paracyclophane of formula (I) 
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wherein X 1 and X 2 are linking groups comprising between 2 to 4 carbon atoms, Y 1 and Y 2 are 
selected from the group consisting of hydrogen, halide, oxygen, nitrogen, alkyl f cycloalkyl, 
aryl and heteroaryl, and Z\ Z 2 and Z 3 are substituting groups selected from the group 
consisting of; 

(I) C1-C3Q branched or linear alkvl. arvl. aralky l or alkarvl groups, 
C1D t twt-w tionQ l ly con tain functional groups selecte d from the group consisting o f 
h ^llde, hydroxy!, alkoxy. carbonvl. carboxyl, anhydride, methacrvl. epoxide, vinyl, 
n itrile. nitro. s ul phate, sulpho n yl. silvl, me rca pto, amino^ gmine , imine .^.mide_and 
[mide f and 

Clip C1-C30 bra n ched or line a r alkvl, aryl, aralkvl or alkarvl groups b earing thereo n_one 
or more of said functional groups, 
wherein a, b, c, d, e and f are 0 or l f and (a + b + c + d + e + f) = 1 to 6. 

12. (Original) A metal complex according to claim 11 wherein the metal compound is a 
compound of palladium (Pd), platinum (Pt), rhodium (Rh), Iridium (Ir) or ruthenium (Ru). 

13. (Previously Presented) A metal complex according to claim 11 wherein the substituted 
paracyclophane (I) is substantially enantiomerically-pure. 

14. (Previously Presented) A metal complex according to claim 11 wherein the metal complex is 
supported on a solid support. 

15. (Currently Amended) A method of asymmetrically hydrogenating a substrate comprising 
contacting the substrate with hydrogen in the presence of a catalytic amount pJLa metal 
complex according to claim 12. 
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16. (Previously Presented) A method of catalysing a chemical reaction, the method comprising 
contacting one or more reactants with a metal complex according to 12, wherein the 
chemical reaction is selected from the group consisting of carbon-carbon coupling reactions, 
the enantioselective isomerization of olefins, asymmetric hydroboration reactions, 
asymmetric cydisation of olefinic aldehydes, asymmetric arylation reactions, asymmetric 
alkylation reactions, and aminations of aryl halides according to the Hartwig-Buchwald 
reaction. 
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